The inhibitory effects of chondroitin sulfate proteoglycans on oligodendrocytes.
The formation of the glial scar following a spinal cord injury presents a significant barrier to the regenerative process. It is primarily composed of chondroitin sulfate proteoglycans (CSPGs) that can inhibit axonal sprouting and regeneration. Although the inhibitory effects on neurons are well documented, little is known about their effects on oligodendrocyte progenitor cells (OPCs). In this study, we examined the effects of CSPGs on OPC process outgrowth and differentiation in vitro. The results show that specific CSPGs, in particularly those highly up-regulated following spinal cord injury, inhibit OPC process outgrowth and differentiation, and that treatment with chondroitinase ABC can completely reverse this inhibition. Additionally, treatment with the Rho kinase inhibitor Y-27632 also reverses the observed inhibition, implicating the activation of Rho kinase in the CSPG inhibition of OPC growth. Taken together, these findings demonstrate that the CSPGs found within the glial scar are not only inhibitory to neurons, but also to OPCs. Moreover, this study shows that chondroitinase ABC treatment, having shown promise in promoting axonal regeneration, may also enhance remyelination.